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Is there a crisis in Australian science and mathematics education? Declining enrolments 
in upper secondary Science and Mathematics courses have gained much attention 
IURPWKHPHGLDSROLWLFLDQVDQGKLJKSURÀOHVFLHQWLVWVRYHUWKHODVWIHZ\HDUV\HWWKHUH
is no consensus amongst stakeholders about either the nature or the magnitude of the 
FKDQJHV:HKDYHFROOHFWHGUDZHQUROPHQWGDWDIURPWKHHGXFDWLRQGHSDUWPHQWVRI











and steadier since. We propose that the broadening of curriculum offerings, further driven 
E\VWXGHQWV·VHOISHUFHSWLRQRIDELOLW\DQGSHUFHSWLRQVRIVXEMHFWGLIÀFXOW\DQGXVHIXOQHVV
are the most likely cause of the changes in participation. While these continuing declines 
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experiencing continuing and dramatic 
GHFOLQHV*RRGUXP'UXKDQ	$EEV
+RZHYHUWKHVFDOHRIWKRVHUHSRUWHG





and mathematics education need to be 
DGGUHVVHG
At the senior high scKRROOHYHODQXPEHU
RIUHSRUWVHJ$LQOH\.RV	1LFKRODV
2008; Dekkers & de Laeter, 2001; Hackling, 
Goodrum, & Rennie, 2001; Hassan & 
Treagust, 2003) point to either a decline 
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organisation (Masters, Forster, Matters, & 
7RJQROLQL'HSHQGLQJRQ
MXULVGLFWLRQVWXGHQWVYDULRXVO\
start secondary schooling in 
either Year 7 or Year 8, aged 
12 or 13 years old, and are 
legally required to remain 
in compulsory education, 
employment or training until 
WKHDJHRI3ULRUWR
the compulsory school age 
YDULHGEHWZHHQDQG
RQDVWDWHE\VWDWHEDVLV
Across all states and territories, 
English, Mathematics and 
6FLHQFHDUHFRPSXOVRU\
VXEMHFWVXQWLOWKHHQGRI
Year 10 and English remains 


















An important issue to consider in 















in science education enrolments in 
$XVWUDOLDRUDWEHVW]HURJURZWKRYHU
WKHORQJWHUP6WXGLHVLQWRWKHVWDWHRI







2011), France (Charbonnier & Vayssettes, 
2009), India (Garg & Gutpa, 2003), Israel 
7UXPSHUDQG-DSDQ6FKOHLFKHU































Mathematics courses are continuing 
WRGHFOLQH7RIXOO\XQGHUVWDQGWKHVH






school enrolments in Australia requires 
DQRYHUYLHZRIWKHHGXFDWLRQ
The declines 
















elementary Mathematics courses is not 
able to be included in the calculation 
RI$XVWUDOLDQWHUWLDU\DGPLVVLRQUDQNV
$7$5)RUWKHSXUSRVHVRIWKLVDQDO\VLV












& de Laeter, 2001; Dekkers & Malone, 
7KHVHUHSRUWVVKRZHGWKDWDV
WKHSURSRUWLRQRIVWXGHQWVFRQWLQXLQJ
beyond post-compulsory education 
LQFUHDVHG6FLHQFHHQUROPHQWVVORZO\
but steadily climbed to a peak around 
EHIRUHIDOOLQJDZD\WRZDUGVWKH
HQGRIWKHGHFDGH7KH\DOVRIRXQGWKDW






















































































Mathematics seemed to be 
UHDVRQDEO\VWDEOHWKHWUHQGIRU










































Mathematics enrolments declined 
VWHDGLO\WKURXJKWKHSHULRG+DVVDQDQG
Treagust (2003) expanded on these 













studies by Lyons & Quinn (2010) and 





















outstripped by the increasing numbers 
RIVWXGHQWVFRPSOHWLQJ<HDU7KLVZDV
reported as a continued decline in terms 
RIVWXGHQWSDUWLFLSDWLRQUDWHVLQ6FLHQFH
%DUULQJWRQDQG%URZQ%DUULQJWRQ
(2006) and Forgasz (2006b) continued 
SUHYLRXVZRUNRQ0DWKHPDWLFV
HQUROPHQWVVKRZLQJWKDWGRZQZDUG






























are reported by the states and territories 
it is not possible to determine reliably 
WKHQXPEHURIVWXGHQWVHQUROOHGLQ
PXOWLSOHFRXUVHV$VLPLODULVVXHH[LVWVLQ




































enrolment numbers and the subject 




being readily understood, it should be 
QRWHGWKDWWKHLQFUHDVLQJ<HDURYHUDOO























Tasmania (Tas) 6FLHQFH 7DVPDQLDQ&HUWLÀFDWHRI(GXFDWLRQ7&(²/HYHO
0DWKHPDWLFV$GYDQFHG 7&(²/HYHO0DWKHPDWLFV6SHFLDOLVHG
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comparing the Year 8 and Year 10 lines 
RQ)LJXUHZKLFKIROORZDOPRVWLGHQWLFDO
trends, the R8-12 and R10-12 retention 
rates could be used interchangeably 
XQWLO+RZHYHUSRVWZH
choose to use the R10-12 retention 
UDWHDV<HDUUHSUHVHQWVWKHHQGRI
compulsory education in most KLAs 
DQGWDNHVLQWRDFFRXQWWKHVZHOOLQJRI
the Year 10 cohort compared to the 
FRUUHVSRQGLQJ<HDUJURXS
,WLVDOVRZRUWKQRWLQJWKHVLJQLÀFDQWGLS





to the school starting age by six months 
LQWKDWVWDWHLQ$%67KLV
should cause a corresponding dip in 
WKH<HDUGDWDVHWV
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DZKROHPXVWDOVREHFRQVLGHUHG7KH
shaded area on this graph indicates 
WKHVXEMHFWVZLWKDPDOHHQUROPHQWELDV







and in some cases strengthened their 
UHVSHFWLYHVH[ELDVHV(QWU\0DWKHPDWLFV





Trends in Physics enrolments
,WLVDSSDUHQWIURP)LJXUHWKDWWKH
SURSRUWLRQRI<HDUVWXGHQWVVWXG\LQJ






































Mathematics has risen dramatically, the 
number studying Biology, Chemistry and 
(DUWK6FLHQFHVKDVULVHQVOLJKWO\ZKLOHWKH
QXPEHUVHQUROOHGLQ3K\VLFV$GYDQFHG





























































can be explained by the introduction 
RIDGGLWLRQDOFRXUVHVLQWKH(DUWK
6FLHQFHVJURXSE\DQXPEHURIVWDWHV
and territories to complement the more 
WUDGLWLRQDO*HRORJ\OLNHFRXUVHV)LJXUH
VKRZVWKDW(DUWK6FLHQFHVKDYHEHHQ
predominately male-biased but post-
























































Biology has remained the most 
SRSXODU6FLHQFHVXEMHFWWKURXJKRXW
WKLVSHULRG(QUROPHQWVZHUHDURXQG
67,000 students in 1992 and declined 










































































































































































to science at the upper secondary 
OHYHOPD\VWLOOEHVDWLVIDFWRU\7KLV

























education, training or employment 
XQWLOWKHDJHRI7KLVRYHUDOOVZHOOLQJ













rates excepting Multidisciplinary 
6FLHQFHZKLFKLVFDXVHGE\DGURSLQ
UDZHQUROPHQWQXPEHUV)LJ7KLV
apparent anomaly can be traced to the 
FHVVDWLRQRI0XOWL6WUDQG6FLHQFHLQ4OG
4OG6WXGLHV$XWKRULW\46$$IWHU



































DVVXPHGNQRZOHGJH yet do not state the 
OHYHORIPDWKHPDWLFDOH[SHUWLVHUHTXLUHG
by the student in order to succeed in a 
SDUWLFXODUFRXUVH/LPLWHGPDWKHPDWLFDO
background results in students struggling 





Mathematics courses by Australian Year 
VWXGHQWVZLWKWKHORQHH[FHSWLRQRI






It is important that these enrolment 
trends continue to be monitored and 










could be assumed 
WKDWWKH$GYDQFHG
Mathematics students 
are simply dropping a 
OHYHOWR,QWHUPHGLDWH
0DWKHPDWLFV<HW
this is easier to 
hypothesise than 






country that are not 
HDVLO\FRPSDUDEOH,Q














Year 12 students studying mathematics, 
EXWLVDFRQVHTXHQFHRIVWXGHQWV
selecting a non-calculus course (entry) 
LQSUHIHUHQFHWRDFDOFXOXVEDVHG
FRXUVH,WFDQDOVREHVHHQWKDWERWK








Intermediate Mathematics see male 
students selecting Entry Mathematics 
ZKLOHIHPDOHVHOHFWQR0DWKHPDWLFV7KLV





Chinnappan, Dinham, Herrington and 
6FRWWVXJJHVWHGWKDWWKHGHFOLQHV
LQ$GYDQFHG0DWKHPDWLFVWKHQFRXOG





and Lynch (2008) suggested that the 
EORFNHUVWRZDUGVVWXGHQWHQUROPHQWVLQ







Mathematics seen in Figure 2 are 
VXJJHVWLYHRIFRPPRQFDXVDWLRQ









in Years 11 
and 12 to 
cost them 
PRUHLQHIIRUW
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UHYHDOWKHJHQHUDOWUHQGVLQWKLVUHJDUG
)XUWKHULQYHVWLJDWLRQZLWKWKHVWXGHQWV










states and territories, the then 
IHGHUDO'HSDUWPHQWIRU(GXFDWLRQ
(PSOR\PHQWDQG:RUNSODFH5HODWLRQV





































































that responses to 
systemic changes 




required subjects in some states and 
WHUULWRULHVDQGWKHFOHYHUFKRLFHRI
courses to maximise a student’s tertiary 
DGPLVVLRQVUDQNPD\KDYHFRPELQHG
WRHQFRXUDJHVWXGHQWVZKRPD\EH
considering a career in science or 
engineering, to select courses primarily 
RQWKHEDVLVRILPPHGLDWHLQWHUHVWUDWKHU
WKDQDVDIRXQGDWLRQVIRUIXWXUHQHHGV










it as such, since the continuing 
GHFOLQHVDUHYHU\JUDGXDO+RZHYHU
VKRXOGJRYHUQPHQWLQGXVWU\DQGWKH




citizens then it is important to understand 
ZK\VWXGHQWVDUHHOHFWLQJQRWWR
FRQWLQXHWKHVWXG\RIVFKRROVFLHQFH
Examining enrolment data can only 
:KDW
could you 






in Years 11 
and 12? 
The continuing decline of science and mathematics enrolments in Australian high schools
Charbannier, É., & Vayssettes, S. (2009). PISA 2009
Presentation Note (Fronce). Organisatian tar
Economic Ca-operatian and Development. Retrieved
trom http;//v^ww.oecd.arg/pisa/46624019.pdt
Chinnappan, M., Dinham, S., Herringtan, A., & Scott,
D. (2008). Year 12 students and higher mathematics:
emerging issues (p. [10]). Presented at the AARE 2007
International Educational Research Conterence,
Fremantle: Association tor Active Educational
Researchers. Retrieved trom http://ro.uow.edu.au/
edupapers/684
Cauncil at Australian Governments (COAG). (2009).
National Partnership Agreement on Youth Attainment
and Transitions. Canberra, ACT: Department at
Education, Employment and Workplace Relations.
Clark Blickenstatt, J. (2005). Women and
science careers: leaky pipeline or gender
tilter? Gender and Education, 17(4), 369-386.
doi: 10.1080/09540250500145072
Dekkers, J., & de Laeter, J. (2001 ). Enrolment trends in
school science education in Australia. International
Journal of Science Educatian, 23(5), 487-500.
Dekkers, J., De Laeter, J. R., & Malone, J. A. (1986).
Upper secondary school science and mathematics
enroimen t patterns in A ustralia, i 970- i 985 /John
Dekkers, John R. De Laeter and John A. Maione.
Bentley, WA : Science and Mathematics Education
Centre, Western Australian Institute ot Technology.
Dekkers, J., & Malone, J. (2000). Mathematics
enrolments in Australian upper secondary schools
(1980-1999) : trends and implications. Austraiian Senior
Mathematics Journal, I4{2], 49-57.
Department ot Immigration and Citizenship [DIC].
(2011 ). Student VISA program trends 2004-5 to
2010-11. Canberra, ACT Retrieved trom http://www.
immi.gov.au/media/statistics/study/_pdt/student-visa-
program-trends-2010-1 l.pdt
Ferrari, J. (2011, December 22). "Slump" in science
students does not add up. The Australian. Sydney,
NSW. Retrieved trom http://www.theaustralian.com.
au/national-atfairs/policy/slump-in-science-students-
does-not-add-up/story-tn59nlz9-l 226227986661
Forgasz, H. J. (2006a). Australian Year 12
"Intermediate" level mathematics enrolments 2000-
2004 : trends and patterns. In identities. Cultures and
Learning Spaces (Vol. 1 ). Canberra, ACT Retrieved
trom http://www.merga.net.au/documents/RP222006.
pdt
Forgasz, H. J. (2006b). Austraiian Year 12 mathematics
enrolments : patterns and trends, past and present.
Melbourne, Vic: Australian Mathematical Sciences
Institute. Retrieved from http://www.ice-em.org.au/
images/stories/FiieDownloads/l.pdt
Fuliarton, S., Walker, M., Ainley, J., & Hillman, K. (2003).
Patterns ot participation in year 12 (ACER Research
Reports No. 33). Australian Council for Educational
Research. Retrieved trom http://research.acer.edu.
au/lsay_research/37
Garg, K. C , & Gutpa, B. M. (2003). Decline in
science education in India—A case study at + 2 and
undergraduate level. Retrieved trom http://knowgate.
niscair.res.in/jspui/handle/123456789/268
Goodrum, D., Druhan, A., & Abbs, J. (2011). The Status
and Quality af Year i i and 12 Science in Australian
Schoois. Canberra, ACT: Australian Academy of
Science.
Hackling, M., Goodrum, D., & Rennie, L. (2001). The
state ot science in Australian secondary schools.
Australian Science Teachers' Journal, 47(4), 6-17.
Hassan, G., & Treagust, D. F. (2003). What is the tuture
ot science education in Australia? The Australian
Science Teachers Journai, 49(3), 6-15.
Kelly, P. (2013, December 4). The real story behind




Lyons, T (2006). Different Countries, Same
Science Classes: Students' experiences ot
school science in their own words, internationai
Journal of Science Educafion, 28{6], 591-613.
doi: 10.1080/09500690500339621
Lyons, T, & Quinn, F. (2010). Choosing Science:
Understanding the deciines in senior high school
science enrolments. National Centre ot Science, ICT
and mathematics education tor rural and regional
Australia (SiMERR Australia), University ot New England.
Mack, J., & Walsh, B. (2013). Mathematics and
science combinations NSW HSC 2001-2011 by gender
University ot Sydney.
Masters, G., Forster, M., Matters, G., 8. Tognolini, J. (2006).
Australian Certificate of Educafion: Exploring a Way
Forward. Australian Council for Educational Research.
Retrieved from http://research.acer.edu.au/ar_misc/2
McPhan, G., Morony, W., Pegg, J., Cooksey, R., &
Lynch, T (2008). Maths? Why Not? National Centre ot
Science, ICT and mathematics educatian for rural and
regional Australia (SiMERR Australia), University ot New
England.
NSW Board ot Studies [NSWBoS]. (2012). 2012 HSC
media guide. Retrieved September 18, 2013, trom
http://www.boardotstudies.nsw.edu.au/archives/
news-media/media-guide-2012/
Qld Studies Autharity [QSA]. (2013). Enrolments and
levels of achievement 2012. Qld Studies Authority.
Retrieved trom http://www.asa.ald.edu.au/617.html
Schleicher, A., & Ikeda, M. (2009). Viewing the
Japanese school system through the prism of PiSA.
Organisation for Economic Co-operation and
Development. Retrieved trom http://www.oecd.org/
japan/46623994.pdt
Smith, E. (2011). Staying in the science stream:
patterns ot participation in A-level science subjects
in the UK. Educational Studies, 37( 1 ), 59-71.
doi: 10.1080/03055691003729161
Thomas, J. (2000). Mathematicai sciences in Australia :
looking for a future / Jan Thomas. Deakin, ACT:
Federation of Australian Scientific and Technological
Societies.
Thomson, S. (2009, July 1). International mathematics
and science study shows mixed results tor Australia.
Research Developments, 20(Article 13). Retrieved trom
http://research.acer.edu.au/resdev/vol20/iss20/13
Trumper, R. (2006). Factors Atfecting Junior High
School Students' Interest in Physics. Jaurnai of Science
Education and Technology, 15{]), 47-58. doi: 10.1007/
s 10956-006-0355-6
John Kennedy is a PhD candidate at the University
of New England and is also the Head of Science at
St Andrew's Cathedral Schoai, Sydney.
Terry Lyons is Associate Professor of Science
Education at the Queensland University of
Technology, Brisbane.
Frances Quinn is a member of the Mathematics/
Science/information Technoiogy/PDHPE Teaching
and Research Group (TRGj at the University on New
England. Within this group, she speciaiises in Science
Educafion.
46 teachingscience
